ABSTRACT
mass balance vary greatly spatially, and can be highly localized and very difficult to quantify.
46
(1) 47 It is well known that the Arctic is experiencing rapid warming and loss of sea ice cover and 48 thickness. In the past few decades, the Arctic has seen an increase in average surface air 49 temperature by 2 °C (Przybylak, 2007) . Modeling studies suggests an increase in annual mean 50 temperatures over the Arctic by 8.5 ± 4.1 °C over the current century that could lead to a 51 decrease in sea ice cover by 49 ± 18 % (Bintanja and Krikken, 2016) . While the Antarctic has 52 experienced an increase in average surface temperature, most of the warming is observed over climate, precipitation should increase over Antarctica and most of it will fall as snow (Church et 59 al., 2013). If snowfall is increasing, perhaps the frequency of blowing snow and subsequently 60 the magnitude of transport and sublimation will increase as well. Thus, understanding how 61 these processes affect the overall mass balance of the ice sheets and how they may be 62 responding to a changing climate is of growing concern. 63 In addition to ice sheet mass balance, sublimation of blowing snow is also important for the 64 atmospheric moisture budget in high latitudes. For instance, in the Canadian Prairies and parts 65 of Alaska sublimation of blowing snow was shown to be equal to 30 % of annual snowfall 66 (Pomeroy et al., 1997) . About 50 % of the wind-transported snow sublimates in the high plains 67 of southeastern Wyoming (Tabler et al., 1990) . Adequate model representation of sublimation 68 processes are important to obtain reliable prediction of spring runoff and determine the spatial on the modeling of blowing snow, Dery and Yau (1998 , 1999 The blowing snow particle number density N(z) (particles per cubic meter) can be estimated 251 from the extinction. Note that the extinction is the numerator in equation 2: through the layer. We did not attempt to correct for this and the overall effect is an under 263 estimation of the particle density in this region (which would lead to lower calculated blowing 264 snow sublimation).
265
Once an estimate of blowing snow particle number density and radii are obtained, the given by:
270
Or substituting for N(z) (Eq. 2):
272
Where ρ ice is the density of ice (917 kg m -3 ), and ρ air the density of air. Again following Dery and 273 Yau (2002) and others, the sublimation S b at height z is computed from:
Or, letting ) (z α be the extinction and substituting for ) (z q b : Then the column integrated blowing snow sublimation is:
293
Where Z top is the top of the blowing snow layer and dz is 30 meters. Q s has units of kg m -2 s -1 ).
294
Conversion to mm snow water equivalent (swe) per day is performed by multiplying by a 295 conversion factor: Table II to be an upper   429 limit of the actual continent to ocean transport. Evident from Table II is 
Error Analysis

447
There are a number of factors that can affect the accuracy of the results presented in this work. The magnitude of some of these can be estimated, others are hard to quantify. For instance, 1), 457 2) and 6) are directly involved in the calculation of sublimation (Eq. 6). The error in extinction, unaccounted for here and will also reduce the amount of calculated blowing snow sublimation.
467
With regard to 5) above, the method presented here cannot reliably detect blowing snow layers 468 less than 30 m thick. Therefore, sublimation associated with these layers is not accounted for.
469
Other studies have shown that drifting snow sublimation within the salutation layer can be very 470 significant (Huang et al., 2016 snow (shown in Fig. 9a ) and plotted the MERRA-2 humidity (wrt ice) and the calculated blowing If we assume then that the error in moisture is 10%, we must accept that the resulting blowing 511 snow sublimation could be 30% too high. But is that realistic, given the fact that the MERRA-2 512 data were shown to be moist compared to observation and other models (moister on average 513 by 7%)? We do not think so. Rather we take the error in MERRA-2 moisture to be 5%. This 514 produces an 18% over estimation of sublimation (Fig. 9b compared to Fig. 9c ). This error must 515 20 be combined with other errors such as extinction, particle radius and temperature. Here we 516 assume the extinction error to be 20 %, the particle radius error 10 % and the temperature 517 error 5%. In Eq. (6) these terms are multiplicative. The total error in sublimation is then: Over the nearly 11 years of data, the inter-annual variability of continent wide sublimation 553 (Table 1) can be fairly large -10 to 15 % -and likely the result of precipitation variability and or 554 changes in the MERRA-2 temperature and moisture data. There seems to be a weak trend to 555 the sublimation data with earlier years having greater sublimation than more recent years.
556
However, based on the short length of the time series and the likely magnitude of error in the 557 sublimation estimates, the trend cannot be considered statistically significant.
558
The overall spatial pattern of blowing snow sublimation is consistent with previous modelling 559 studies Yau, 2002 and Lenearts et al., 2012a) . However, we find the Antarctic 560 continent-wide integrated blowing snow sublimation to be larger than previous studies such as 561 Lenaerts attenuation. This will act to erroneously reduce the calculated sublimation. While we estimate 589 an upper limit on the error of our blowing snow sublimation results as 50%, we believe that the 590 error is considerably less than that. 
